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Grewia occidentalis L. (Tiliaceae) is a scrambling shrub
or small tree sometimes used as a decorative garden
plant. The plant is used for a wide range of medicinal
and magical purposes, including the facilitation of child-
birth. Aqueous and supercritical fluid extracts of the
wood were shown to cause guinea pig uterine muscle
contraction. The active compounds were identified as
oleanonic acid and coniferaldehyde ((E)-4-hydroxy-3-
methoxycinnamaldehyde).
Introduction
Although Grewia (Tiliaceae) is a large genus of more than
400 species widely distributed in Africa, Asia and Australia,
little chemical work on this genus appears to have been
undertaken. Grewinol, a long chain keto-alcohol, and the δ-
lactone, 7-hydroxy-3, 21, 24-trimethylhentriacontan-5-olide
have been reported from Grewia asiatica (Lakshmi and
Chauhan 1976, Lakshmi et al. 1976) and 12–ursene-3, 19,
28-triol has been isolated from Grewia villosa (Bashir et al.
1982). Extracts of the wood and bark of Grewia occidentalis
are used by the Zulu of KwaZulu-Natal to facilitate childbirth
and to treat bladder ailments (Watt and Breyer-Brandwijk
1962).
The aim of this work was to investigate whether extracts
from the plant cause uterine muscle contraction, and, if so,
to isolate and identify the active compounds. Firstly, an
aqueous extract of the plant material was obtained and this
was tested for uterotonic activity using uterine muscle tissue
of a pregnant guinea pig and contractions were recorded to
see whether the plant did indeed show uterotonic activity.
Secondly, an off-line supercritical extract of the plant materi-
al was prepared and again tested using guinea pig uterine
muscle tissue to investigate whether the active compounds
could be extracted using supercritical carbon dioxide.
Thirdly, a supercritical fluid extraction apparatus coupled
directly to a muscle bath was used as shown in Figure 1.
Fourthly, the supercritical fluid extraction was repeated sev-
eral times to obtain sufficient extract in order to isolate and
identify compounds present and, finally, pure compounds
isolated were re-tested for uterotonic activity. The details of
the apparatus required and operating conditions for this
technique have been described previously (Sewram et al.
1998).
Materials and Methods
Grewia occidentalis L. was collected from the Medicinal
Plant Nursery at Silverglen Nature Reserve, Durban and a
voucher specimen retained in the research group collection
(DAM 5). NMR spectra were recorded on a Varian Unity
Inova 400MHz NMR spectrometer in CDCl3 and IR spectra
were recorded with a Mattson 2020 Galaxy series FTIR
spectrophotometer on KBr discs.
Preparation of an aqueous extract of G. occidentalis
Dried, milled bark and wood of G. occidentalis (6.0g) was
boiled for 30 minutes in distilled water (50ml). The resulting
extract was filtered and freeze dried.
Analysis of aqueous extract
The muscle bath was prepared as described previously
(Sewram et al. 1998) and as illustrated in Figure 1. O-
Acetylcholine hydrochloride (ACh) was used as a standard
smooth muscle stimulant (positive control) at a concentra-
tion of 10μg ml-1. A volume equivalent to lμg ACh was added
to the 10μl muscle bath and an immediate development of
tension in the muscle tissue was observed (Figure 2).
Aqueous extract (250mg) was added to the 10ml muscle
bath and an immediate development of tension of similar
amplitude to that caused by the addition of 1μg of ACh was
observed. The muscle was washed with Tyrodes solution
and the contractile response decreased. A subsequent addi-
tion of 200μg of the extract to the muscle bath confirmed the
result and produced a concentration dependent muscle
response. The muscle was washed with Tyrodes solution
allowing relaxation of the muscle.
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Off-line supercritical fluid extraction and analysis
Milled dried bark and wood (9.3g) of G. occidentalis was
tightly packed into an extraction vessel housed in an oven
set at 80°C. Supercritical CO2 was spiked with water (2mol %)
as modifier to increase its solvating power. Extraction was
performed during a 50min static extraction period followed
by a 20min dynamic period at an extraction pressure of
400atm. The extract was collected into methanol (50ml),
which was subsequently removed under vacuum and the
SFE extract tested against guinea pig uterine muscle tissue.
Extract (112μg) added to the muscle bath elicited a contrac-
tile response (Figure 3). The increase in tension was fol-
lowed by spasmodic-type behaviour, which was reduced
upon washing of the muscle with Tyrodes solution.
On-line SFE bioassay
The SFE extraction process outlined above was repeated
using a fresh sample at 400atm (Figure 4). A second fresh
sample was sequentially extracted at three different pres-
sures, 200, 300 and 400atm. The results indicated that the
300atm extract contained a high concentration of the active
compounds (Figure 4).
Collection of SFE extract
SFE extraction at 300atm and 80°C was repeated 12 times
on fresh plant material (9.8g each time) and the extractives
were collected into methanol in order to obtain enough
material to isolate the compounds present. Compounds
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Figure 1: Schematic diagram of the on-line SFE bioassay apparatus
Figure 2: Electrical recording of pregnant guinea pig uterine
smooth muscle contraction induced by the aqueous extract of
Grewia occidentalis. w=muscle wash
Figure 3: Electrical recording of pregnant guinea pig uterine smooth
muscle contraction induced by the SFE extract of Grewia occiden-
talis. w=muscle wash
Mulholland, Sewram, Raynor, Thornell and Raidoo
were separated using column chromatography over silica
gel (Merck 9385, MeCl2/EtOAc:90/10).
Testing pure compounds for uterotonic activity
Oleanonic acid, 2, was dissolved in 1% DMSO solution at a
concentration of 1.83μg ml-1. Following an agonistic
response to ACh (5μg), the muscle was observed to devel-
op spontaneous contractions that were monitored over a 15
minute period (Figure 5). Oleanonic acid was found to elicit
a response after five cumulative additions of 366μg each to
the muscle bath. Subsequent addition of ACh (5μg) pro-
duced a larger response than initially observed. The con-
tractile activity induced by oleanonic acid was of varied
amplitude, with each contractile pulse lasting approximately
40 seconds (Figure 5).
Coniferaldehyde, 1, was dissolved in 0.9% saline at a con-
centration of 1.67μg/ml. The muscle responded to ACh (1μg)
and a cumulative dose of 250μg was required to elicit a
response (Figure 6). The addition of a cumulative dose of
500μg (2 x 250μg) produced contractions of irregular ampli-
tude but of almost equal time intervals. The other two com-
pounds, sinapaldehyde and syringaldehyde, were not found
to show activity.
Results
The aqueous and supercritical carbon dioxide extracts were
found to induce uterine muscle contraction. Four com-
pounds (Figure 7), coniferaldehyde ((E)-4-hydroxy-3-
methoxy-cinnamaldehyde) 1, oleanonic acid, 2, syringalde-
hyde (4-hydroxy-3,5-dimethoxybenzaldehyde), 3, sinapalde-
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Figure 4: The effect of the SFE extract of G. occidentalis on guinea
pig uterine smooth muscle tissue: (a) total 400atm extract, (b)
sequentially fractioned extract obtained at 200atm, (c) 300atm, (d)
400atm. Arrow indicates the point at which the contents of the extract
collection chamber was transferred to the muscle bath, w=muscle
wash with Tyrodes solution
Figure 5: Electrical recordings of contractions induced by oleanon-
ic acid on a non-pregnant uterus, w=muscle wash
Figure 6: Electrical recording of coniferaldehyde, 1, after a cumu-
lative dose of (a)250μg and (b)500μg, w=muscle wash
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hyde ((E)-4-hydroxy-3,5-dimethoxycinnam aldehyde), 4,
were isolated and structures were determined using NMR
spectroscopy and mass spectrometry. Structures were con-
firmed by comparison of spectroscopic data against litera-
ture data (Barakat et al. 1987, Aldrich Library 1992).
Oleanonic acid, 2, was shown to induce uterine muscle
contraction at a cumulated dose of 5 x 366μg and conifer-
aldehyde, 1, was found to be active at a cumulative concen-
tration of 250μg. Sinapaldehyde and syringaldehyde were
not found to be active.
Discussion
The uterotonic activity of Grewia occidentalis has been
demonstrated and two compounds, oleanonic acid and
coniferaldehyde were demonstrated to be mildly uterotonic.
The observation that subsequent additions of ACh produced
a larger contractile response than initially observed after
treatment with oleanonic acid is interesting and seems to
suggest a sensitisation of the muscle tissue. This phenome-
non was also observed when screening Ekebergia capensis
extracts, where it was shown that oleanonic acid was one of
the uterotonic compounds present in the extract (Sewram et
al. 1999).
This experiment highlighted the benefits of SFE in rapid
identification of the active compounds through the produc-
tion of cleaner and more class selective uterotonically active
extracts.
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Figure 7: Compounds isolated from Grewia occidentalis
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